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DETAILED ACTION 

Status of the Claims 

Claims 1-19 are pending in the current application. Claims 8-16 are withdrawn as being 
directed towards a non-elected invention. 



Election/Restrictions 

1 . Applicant's election without traverse of Group I, claims 1-7 and 17-19, in the reply 
filed on 1 1/13/09 is acknowledged. 



Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 
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4. Claims 1-2, 4-5, 7 and 17-19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kariya (US 6,107,116) in view of Xiong (US 6,537,428). 

As to claim 1, Kariya discloses a method for producing a conductive and 
transparent zinc oxide layer on a substrate by reactive sputtering comprising: 

• Using a doped metallic Zn target with a doping content of less than 2.3 
at% (col 8 lines 24-60: Zn target with fluorine doping; col 5 lines 2-3: 0.1 - 
1 0 at% doping content); 

• Heating the substrate to a substrate temperature of greater than 200°C 
(col 8 lines 24-60: substrate temperature 200-600°C); and 

• Setting a static deposition rate of more than 190 nm/min (col 13 line 39: 
deposition rate up to 10nm/sec (600 nm/min)). 

Kariya, while disclosing the reactive deposition of ZnO, is silent as to the 
selection of a stabilized operating point within the unstable process region. 

Xiong discloses a method of reactive sputtering of a Zn target in an 02 
atmosphere in which the reactive gas flow is controlled to maintain the deposition in the 
transition region between metal and poisoning mode (abstract; claims 4 and 5: Zinc with 
oxygen reactive sputtering; figure 2: showing control of oxygen flow rate to maintain 
deposition in transition mode). This operating point provides a high rate of deposition of 
high quality films (abstract). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to select an operating point in the unstable transition region, as 
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disclosed by Xiong, in the method of Kariya, because this allows for a high deposition 
rate and formation of a high quality film. 

It should be noted that Koriya does not explicitly state the dynamic deposition 
rate for the sputtering process. Koriya does disclose the static deposition rate and the 
movement of the substrate (col 13 line 39: deposition rate up to 10nm/sec (600 
nm/min); figure 4) and the formation of a ZnO layer of 1 -50 nm (col 1 2 line 34). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use a dynamic deposition rate of greater than 50 nm*m/min in order to 
successfully form this layer at the required thickness with the stated deposition rate. 

As to claim 2, Kariya discloses the doping content is less than 1 .5 at% (col 5 
lines 2-3: 0.1 -10 at% doping content) 

As to claim 4, Kariya discloses the substrate is heated to temperatures above 
250° C (col 8 lines 24-60: substrate temperature 200-600°C). 

As to claim 5, Kariya discloses a static deposition rate of more than 300 nm/min 
(col 13 line 39: deposition rate up to 10nm/sec (600 nm/min)). 

It should be noted that Koriya does not explicitly state the dynamic deposition 
rate for the sputtering process. Koriya does disclose the static deposition rate and the 
movement of the substrate (col 13 line 39: deposition rate up to 10nm/sec (600 
nm/min); figure 4) and the formation of a ZnO layer of 1 -50 nm (col 1 2 line 34). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use a dynamic deposition rate of greater than 50 nm*m/min in order to 
successfully form this layer at the required thickness with the stated deposition rate. 
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As to claim 7, Kariya discloses a dynamic flow process where the substrate is 
moved during sputtering (figure 4: showing movement path of substrate through various 
processing chambers). 

As to claim 17, Kariya discloses the doping content is less than 1 at% (col 5 lines 
2-3: 0.1 -10 at% doping content) 

As to claim 18, Kariya discloses the substrate is heated to temperatures above 
300° C (col 8 lines 24-60: substrate temperature 200-600°C). 

As to claim 19, Kariya discloses a static deposition rate of more than 380 nm/min 
(col 13 line 39: deposition rate up to 10nm/sec (600 nm/min)). 

It should be noted that Koriya does not explicitly state the dynamic deposition 
rate for the sputtering process. Koriya does disclose the static deposition rate and the 
movement of the substrate (col 13 line 39: deposition rate up to 10nm/sec (600 
nm/min); figure 4) and the formation of a ZnO layer of 1 -50 nm (col 1 2 line 34). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use a dynamic deposition rate of greater than 50 nm*m/min in order to 
successfully form this layer at the required thickness with the stated deposition rate. 

5. Claims 3 and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kariya in view of Xiong, as applied to claim 1 above, and further in view of Kon 
('Impedance Control of Reactive Sputtering Process in Mid-Frequency Mode with Dual 
Cathodes to Deposit Al-Doped ZnO Films' as cited in IDS). 
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As to claim 3, Kariya discloses a doped Zn target, but is silent as to the use of Al 
as the doping material. 

Kon discloses a method of forming a transparent and conductive zinc oxide layer 
using a doped Zn target by reactive sputtering in a transition mode (page 263: 
introduction). Kon also discloses that aluminum doped ZnO films (AZO) are superior for 
use in optoelectronic devices because of their reduced resistivity (page 263: 
introduction). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to use an Al doped target, as disclosed by Kon, in the method of 
Kariya, because this forms an effective optoelectronic layer. 

As to claim 6, Kariya discloses use of RF magnetron sputtering (col 9 line 19), 
but is silent as to a dual magnetron arrangement with medium frequency excitation. 

Kon discloses a method of forming a transparent and conductive zinc oxide layer 
using a doped Zn target by reactive sputtering in a transition mode (page 263: 
introduction). Kon also discloses the use of dual magnetrons with mid-frequency 
excitation (title; page 264: experimental data). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to use dual magnetrons with mid-frequency, as disclosed by Kon, 
in the method of Kariya, because this allows for a greater deposition rate and effective 
formation of an optoelectronic layer. 
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Correspondence Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jason M. Berman whose telephone number is (571)270- 
5265. The examiner can normally be reached on M-R 8am-5pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam Nguyen can be reached on (571)272-1342. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Nam X Nguyen/ 

Supervisory Patent Examiner, Art Unit 1753 
/J. M. B./ 

Examiner, Art Unit 1795 
1/13/2010 



